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ABSTRACT OF THE PISCLPaURE 
A f lying-saucer (flying diso) amusement device Which 
is thrown by hand having greater stability and range than 
prior known da vices, The device achieve* superior per- 
formance by the addition of "pimple 11 shaped or other shaped 
discrete spoilers on the upper surface of th* flying 
saucer Which creates a thin layer of turbulent air over 
the entire upper surf ace of the flying disc reducing 
aerodynamic drag. The raised spoilers are arranged in 
annul a* rings which may cover part or all of the upper 
surface of the flying eauoer. The annular rings oan be 
placed at varying intervals. Each interval defines 
en 11 equator v which provides additional flight stability/ 
helps to prevent "slicing" of the throw and also improve* 
the range of the device, when one or mora annular rings 
of discrete/ raised spoilers are placed at or near the 
periphery of the device (but not at or near the centre of 
the device) f the disorete r raised spoiler* add a small 
additional weight to the device which serves to dispro-y 
portionately increase its angular momentum and, hence, 
its range* 
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Ehis invention is related to flying saucer* or flying 
discs of the amusaTnant type and commonly referred to under 
the name "FRIGBKE" (Trademark}. 

Prior known devices of the elass are typified by a 
number of patents which may be summarized as follows* United 
States Patent 3,82B,465, issued August 13, 1974 r entitled 
"Flying Saucer" which discloses & flying saucer which shows 
concave dingles on the lower surface of the interior to 
provide "a good hand grip 0 * Molding o£ these dimples 
creates corresponding pimples on the upper surf aae of the 
saucer, but such ere not provided for aerodynamic purposes 
and no suoh effect is mentioned ♦ The dimples could of 
course, be formed without any pimpling on the upper surface. 

United States Patent 3,939,602, issued February 24, 
1*76, entitled "Circular Mr Glider" discloses a flying 
saucer having radial ribB and passage for air flow from 
the lower to tipper surfaces* 

united States Patent 4 r 031,655, issued June 26, 1977, 
entitled "Aerodynamic Sound« Emit ting Amusement Device" 
discloses a flying saucer similar to the previous patent 
in having passages for air-flow from the lower to upper 
surfaces* within the passages axe located thistles wtuoh 
sound when the device is in flight. In one embodiment, the 
whistles are located in pimple-shaped protrusions on the 
upper surface r but such are not provided for aerodynamic 
puziposee . 

United States Patent 4,157,632, issued June 12, 1*79, 
entitled "Aerial Toy" discloses dimples or raised ribs 
which 11 function as spoilers", tthe main feature of the 
claimed invention is the provision of a flying saucer 
having a periphery which is scalloped and provision for 
adding saiall weights to enhance the moment of Inertia of 
the device. 

United States Patent 4,216,611, issued August 12, 1980, 
entitled "Aerodynamic Hoy" discloses a flying saucer having 
radially disposed ribs on the upper surface to act as 
spoilers • 
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ALL of the foregoing patents include structure which in 
one way or another defeat the priory and essential 
aerodynamic "cleanses" which is necessary for the reaxixnuro 
distance achieved after launching and tha best possible 
5 stability. 

It has been discovered, and verified by experimentation, 
that best performance is obtained from a circular flying 
saucer whose geometry, in cross-section, is defined by 
generally arcuate or part-elliptical curves, and wherein the 
ID device is relatively thin, in cross-section, adjacent the 
axis of rotation and relatively thick , in cross-section, 
adjacent the periphery thereof * Further , it bae been found 
that the presence of elementary upwardly extending discrete 
spoilers on the upper surface of the saucer provides 
15 enhanced range and improved stability* 8uoh spoiier* are 

preferably, but not essentially , of hemispheric configuration 
and located at preferred positions on the upper surface 
of the flying sauce*. 

It ie therefore a feature of the present invention to 
20 provide an amusement devioe in the form of a hajid thrown # 

flying sauced which device has enhanced range and intproved 
stability. This improvement tn range derives from three 
sources. Firstly, the cipwaraiy extending (discrete) 
spoilers create a thin layer of turbulent air over the 
23 entire upper surface of the Slying diac vhioh then separates 
the surface of the disc and the laminar air flow and 
thereby reduces aerodynamic drag. Secondly, the small 
additional waight caused by placing raised (discrete] 
spoilers at or near the periphery of the flying disc 
30 causes a disproportionate increase in the angular momentum 
of the device which extends the duration of rotation. 
Thirdly, the concentric annular rings of discrete spoilers 
of various shapes are separated by equators of variable 
width which provide channelB for a circumferential air 
35 flow, tfheee channels provide »anti-roll u and "anti- 
all cing" capability which helps to extend flight times 
and distances even when the device is poorly thrown by a 
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novice praotioner of this sport. 

Empirical evidence of the above effect* have b*©Ji obtained 
using a prototype modified flying disc. Results are 
attached a« Tab 1^ 1* This ehovrs that the modified 
("pimpled"} flying disc travelled further in the air than 
the unmodified flying disc in each of the six trials. Bach 
launch was af feoted with the same angle relative to the 
horizontal and with the same momentum. 

Saoh trial is made up of ten launches of each type 
of flying disc* Hence , the total number of launch** in 
the six trials was 120 made up of 60 launches of the 
modified and €0 launches of the -unmodified flying dies. 
Average wind speeds during each set of ten laundhes is 
also shown in the tabid » 

For equal or near equal average wind speeds, the modi- 
fied frying diao travelled between +10*6* and +20.6% 
further (trials 1, 2 and 3). In trial #4, the headwind 
was 40% greater on average during the launches of the 
modified flying disc which resulted in a reduced margin of 
45 ♦ 2%. Similarly, during the downwind launches (txiala 
5 and 6), tail winda were greater during the launches of 
the unmodified device with a reduction in the difference 
in performance. Nevertheless, the modified version still 
flew +7.8% further in both trials- 3 and 6. It would seem 
reasonable then to expect performance increase* of 
between 10% and 20% in terms of air distance travelled 
due to the modifications wade to the flying disc. 

A preferred embodiment of the invention will be de- 
scribed with reference to the following drawings, in which % 

Figures 1 and 2 are histograms of the results of 
field trials, 

figure 3 is a plan view of one possible configuration 
of the modified flying diao and indicates one possible 
arrangement for the discrete spoilers and also shows 
a few streamlines r 

Figure 4 is a gross-section of the disc ffhown in 
Figure 3 and also indicates deformation of the air stream* 
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Figures 5A, 5B, SB are isometric, plan and eroaa- 

sectional views of various spoiler shapes; 

Figure 6 is a cross-sectional view of the disc shown in 
Figure 1 but it has attachable and detachable, discrete 
spoilers . 

The differences in performance of the modified and ■un- 
modified flying discs can also be illustrated by the use of 
histograms. Figure 1 clearly shows the variation in performance 
in the upwind trials while Figure 2 shows the results of the 
downwind trials. Wind speeds are also indicated in these 
figures and should be taken into account when evaluating 
relative performance as noted above. 

Referring now to Figure 3, there is shown a plan view 
Of one version of the modified flying disc 3D. Circular 
raised discrete spoilers 32 are arranged in three annular 
rings at or near the periphery of the disc. Bach ring is made 
up of a plurality of hemispherically shaped raised "pimples" 
on the upper surface of the disc and spaced evenly around the 
circumference of each ring. The diameter of the diaorete 
spoilers is shown to decrease along decreasing radii although 
spoilers of Identical size or varying shape oould be used for 
these purposes. Moreover, fewer than three or mora than 
three rings of Bpoilers could be used. Indeed, the entire 
upper surface of the flying disc can be used for positioning 
annular ringa although this has been found to add unnecessarily 
to the weight of the device without further improvement of 
range , 

Still referring to Figure 3, the plan view of the device 
demonstrates that (in this version) at least one spoiler 
intersects any radius. The "staggering" of the spoilers in 
adjacent annular rings thus provides maximum disruption of the 
air flow along any radius. This provides a stable turbulent 
layer of air which acts as a "lubricant" between the surface 
of the diec and the laminar air flow further removed from the 

upper surface. 

Referring to figure 4, a cross-eection of the device 
shown in Figure 3 demonstrates the presence of equatora of 
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finite width separating each annular ring of spoiled. These 
equators (which can be of variable width) provide channels for 
air flow in a circumferential direction which improves the 
stability (and, hence, range) of the flying disc. 

In figure 4, the translation of the disc 30 in the air 
is as shown by the arrow 44* Thus, parallel stream-lines 40 
first diverge near the rim of the flying digo, then approximate 
a stagnation point 42 so that son* air flows over the top and 
some air flows beneath the disc 30. The spoilers 32 act as 
turbulators in the manner previously discussed* 

Referring to Figures a number of alternative 

shapes of spoilers are shown. These include: raised, curved 
opines of varying but finite length (5A>; raise*, hemiflpher- 
ioally shaped "pimples" of varying diameter (5B) ; raised f ' 
oyllndrical shaped "pimples" of varying diameter (SC) ■ raised, 
rectangular or square shaped spoilers <5D> ? raised, star shaped 
spoilers (5E) > Many other shapes of raised spoilers are 
possible but are not shown here* 

It should be noted that the croee-seotions of spoilers 
shown in 5A, 5C, 5t3 and SB can be modified to include rounded 
edges or scalloped edges as in 5B. 

Finally in Figure 6 r detachable and intercfhangeefclB 
spoilers 60 can be aaoommodated and friotionally retained in 
associated recesses 62 disposed on the upper surface of the 
flying disc. That is, a us«r can e*per intent with different 
oonfigurations using various sets of spoiler e of different 
shapes and sizes. 

Other embodiments falling within the terms of the append- 
ed claims will aleo occur to those skilled in the art* 
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1. A flying dlac amusement device having a substan- 
tially flat central portion of substantially constant thickness 
and terminated by a rim portion of parallel-cylindrical configura- 
tion integrally joined to the flat central portion by a quarter- 
circle portion, Baid central portion having an upper surface 
upon which are disposed * plurality of raised and circumferen- 
tially spaced apart discrete spoilers of varying shapes or sizes , 
said spoiler a being arranged in at least one circle concentri- 
cally disposed in relation to said rim. 

2. the apparatus of Claim 1 wfcerein said raised, discrete 
spoilers are arranged in at least one annular ring on the upper 
surface of the dieo. 

3. The apparatus of Claim 1 wherein said raised, discrete 
spoilers are disposed at or near the periphery of the upper 
surface of the disc. 

4. "Che apparatus of Claim 1 wherein said raised/ dis- 
crete spoilers are arranged over the entire upper surface of the 
dieo« 

5. The apparatus of Claim 2 wherein the said at leaat one 
annular ring of raised, discrete spoilers is separated by finite 
equators of varying or equal width* 

6- The apparatus of Claim 2 wherein said at least one 
annular ring contains raised, discrete spoilers of varying 
si Be or shape which are spaced at egual intervals around the 
36Q° aw forated by the radius of said at least one ring. 

7> The apparatus of Claim 2 Including at least two con- 
centrically disposed annular rings of discrete spoilers and 
wherein the position of raised, discrete spoilers in said at 
least two annular rings are staggered with reeyect to each other 
so that along any radii at least one spoiler is found. 

The apparatus of Claim 2 wherein the dimensions of 
respective spoilers decreases with decreasing radius . 

9. Ike apparatus of Claim 2 wherein the said at least one 
annular ring is arranged adjacent the periphery of the disc* 

10. *h* apparatus of Claim 1 veherein the discrete spoilers 
are detachable and attachable and being of varying flhapeB and 
sizes and can he interchanged freely in sets or individually. 
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